The metabolism of dopamine in rat caudate nucleus can be increased by in vivo "dialysis" perfusion cannulae.
The development of dialysis cannula techniques coupled with high performance liquid chromatography and electrochemical detection (HPLC-EC) has provided a means to continuously sample extracellular fluid from deep brain structures in vivo . The present studies show that with HPLC-EC analysis of the acid metabolites of dopamine (DA) and 5-hydroxytryptamine (5-HT) in samples from dialysis cannulae implanted in the caudate nucleus of anaesthetized rats, it is possible to determine the time course of the response of dopamine- and 5-HT containing neurones to administration of monoamine oxidase inhibitors and haloperidol. The tissue concentrations of the DA and 5-HT metabolites were also determined at the conclusion of each individual experiment in both the caudate nucleus containing a cannula and in that without a cannula. In perfusion experiments where no drug was administered the content of the DA metabolites, but not that of the 5-HT metabolite, were significantly elevated in the caudate nucleus containing the cannula as compared with the contralateral tissue. These increases occurred whether the cannula was perfused or not, suggesting that the presence of the cannula may have been causing a lesion which altered the activity of the DA neurones. These results emphasize the importance of tissue analysis in conjunction with the dialysis experiments, especially where perfusion sample contents of the monoamine metabolites are being measured as a reflection of the effects of behavioural manipulation or drug treatment on endogenous neuronal activity.